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(54) PRODUCTION OF MOLTEN PIG IRON OR MOLTEN STEEL PRE-PRODUCT 

(57)Abstract: 

PURPOSE: To enable the cost effective use of ironores and fluxes partly 
contg. fines by using untreated coal as a carbon carrier in production of 
molten pig iron or molten steel pre-products from charging substances 
formed of iron ores and fluxes and at least partially comprising fines, in 
which the chemical bonding energy included in a reducing gas is utilized. 
CONSTITUTION: The fine ores and/or ore dusts 3 mainly consisting of 
hematite and/or magnetite are previously heated by a swirling layer 
process in a preheating zone 2. The greater part of the heated charging 
substances are completely reduced in at least one consecutively 
arranged reduction zone 1 8. At least the ore finely particulate charging 
substances are charged by forced conveyance, preferably pneumatic 
conveyance to the fluidized beds II and III and/or the fixed bed I of a 
melting^gasifying furnace 10 and are melted there. 
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(57) DM] 

ism 77v*zt3i;zs'j>i&<h$>mmc 
mam* 6 & s^a»h^ 6o«ia»i«$fc«»iai«fj 

^Tmm&jic. RltlKTS. ecu, W7b#Z®Wc& 
ftfcg;jMt©*¥*V '>%< fc.fc l ooaRttfcSBil 

"ft*. :■ ■• ' . ■■ ' 




Sicx^>^GS7c*n, c©x#v3>tttfjBlfc*fx 
tf, ±fE©S7C?&KjiA2ft> fl-gBffi 

< i o©, a«wtiaiB$nfejS7c»tfc^T, ^ 

*<tt,*?)«Hi*aKM(«, ±S©*IWXfl:«©«» 
"Cv F&*tf/£fcttB£'<'y Kfc, 3M0ESic:j;t>$t 

©saw, m»fca7c«iE«»«nT»iaji*4Au 

#x©sg l **Mc«asft* c t&mttiWBtfc. 

±ib©stc#x© i wywavottHiiomttcwK 
n, ^I'^nvjc^^nftjSTc^xos i ##© i 

b wi jiu' ,*ti >e*i< ^(t* tut* 
^*ffl^Tv »tt#xfc#©»sii^#x©#^«e 
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[is*® 7 ] 6 fcB»«nfcttfi}* c*w>t, 

S7t;#©8elElJf*>B9t 0 ffi«*lfc«X»Jl©±f!©»» 
tf, Stc+M * n VE feV>T#Si£ ttfc±fE©aHI$&ltf 

*\ «w»x{fc»K*v^T, fctttfxfbafKj&asns 

7 7 y * X© 1 SP*V »WffXftflFE5* t i E 

esa£*v 75<y>x©fl&©ig&6<, mmtwm 
m&m i o ] msas. 9 e ek* titcw&mcis^ 

T, 5Kfc£t>Ei^£nfr±i2©77<y*X;&<, QJK 
5 -y ^XtflSfflfifc LT*A«n*.c 
[MS* 1 1 1 MttB 1 BUS** 1 0 £ -eo^-f n 

30 oMta I?] n«« i fr6i*gi'i i srot^n 

ffl^fX*V B?a&B«, S7c#*ffl53S7C#X©l8© 
a^OWc, COifMBtf. KBr^'iJ-jry K^Oftfet.: 

a7t»T'^#*^KjS7c*n> sec, EK7'j^»y 

^©»**tcie«*n/-ci8its**si!-r zm<of^ > 
W< it i ooiiWk'swfxwkWit 
^ hi:; Stfc#X©ftJ6©S$ l ^X^?: Kt; 

*T^.infea^i*©fc».©^2iBas^Vi:, ' 

50 FTMtiX<Dtctb<Dm 2 ^fX^ h*»±B©3iBejlP©*K 
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WaFtt, ttDMS7cdPi: LT&tf-StU SXtlHWSft 
*MHIM«>*EA*>., » 2 HEMS 

/sfcttBSJios^-PlsaijsrxftjtFOffKXSc t* 

SV>K!CT©T«Pfcs C©T8BK:»E£, .fctJXf&tSrE 
tt, n*tt©»**«*.,' 3§7t#X©fcJ&©Sfl 1 tfX* 

nfr©iii««te!H«*tife^5 y h cfe^r, ±f5©& 

Hi*iWW. P3atJg©TSg£<il*> S7C^X©feJ6© 
ISHta'17]- ffi&gl 3*»6»*?i.l 6ST?©^"f 

n*^©w^KiB«*infe7 p 5 vhfcfet^T, ttiajn 
top®, sna»©w*T?, mnnbsifBM«flr>L, tg3 

Mat*? MA. tMMMIW#IB*&i «j»^XftjJ?©+ 

t^«n^iijM*fttti!m»©w*"«wB3!fxfbP 

©*CAS«a^«ic*-pi»t6n*j:i:*waili:-r* 

8] IWW-l:33&»e»*Sll 7*T?©^f 
nfr©IB*Blcrai«fi^^5'-Hi:*V^T, 2o©fi£ 

i 9] ■ 'rn&ai 2©w»6*«»r.*ft»© 

Rbftftl 3#&JS#SU 8$.T©V>t*n^©^*jHKiH 
> tM^t**©^ C 02#X^£E • 

©*rawias©ST?, . ±ih©^4 <:t '*> 1 ^©s?n^©_ 



(3) ^¥6-3 4 0 9 09 

fb*a*«, fwiKB©*ifli'T?a7ap©«T?Eii«n*j: 

[£SB©P*B£Sil8] 
[0 0 0 1] 

. MMftSftli'ttimiir6H6£&1b (Stahlvorprodukt) 
*< fcfe 1 owWaiHcjj^TiEHJittteit'O'lWUcx 

a#t^*ff3ifx©«te©Ti?*sia«n, cotm 

£"ti&;tfXA«fejS2tU C©4sR*tiftifx , S«, ±IE© 

a3Ft*fcax*n» ^c-egjssn, n&m%xxtL 

[0002] 

C«*©*aifl8*tf«iIB*«l!BtLJ:3i:-*-*IBll c© 

8©gits«> fc i: *- x h y 7B^fiFm a t-b 

20 3 9 0 6 2 2#tiai**lTt>ao '■COWflFfcHRS* 
.iWffla**v*. c©8A*Wa\ ^fSSTcSft, MX* 

u.-->yfc* t>x «ftofcit?a©»»jE»tt6in» 
ai^fc^KaTEsn*. l*»u c©mn©i 

[0 0 0 3] ■*»&©§»»; aH±©fiJffl^5fc|B« 

M®it4ii%©8i5i5*fc, c<o$mmmifc?%fcsb<D 

ttC; .WHfiE-Tftilt-e**. CCt?, »£ifX©*.fc 
ft*lS-Snrvv«ffc^6Sje^x*;l/*- (CO, HziS 

[0 0 0 4] 

»ffl!SI»$fcti^iJSIW@|ig*iS«5©SB§i*lcfe^Tv 
40 ^X»»i, >4< 1 ■3©a7B»fc*v-'»Tf6HJBa 

ifc Batx^v^KaTcsn; c ©xtfysw 
i«n * x<b»Ti««ai* i: ^^*^x©«i&©tt» 

tife^xftv ±fa©a7cmtax*n< : j ect?s)ci 
ns-'^«^*xt'UT«'b*«njiw«tei«»*n 

5o: nrcSAtis©x¥*v < it. ip©, -atrnkpe 



&x®n<o *> *><D'j>% <t% <fc t> mstemtt, ±r© 

[0 00 5] ^-XhUTIIftlfMiAT-B 3 8 7 4 
5S"-W Kj* (*- X K'J r BMWMr A T-B 3 8 7 4 

cocfcttmpe**, -*tf*s, aft, tm 
ass©*?) 7 5 %tmms t ltzmz tu mmmn 20 

■«RK5*.9SSNBj!£fr6l?a5*. *5SfllcJ:fttf, 5Stc 
[0 0 0 6] *B1MBBUS^A5ia8-2. 2 5H§E 

fefcittjsa*. x* y-=yWB*i«Bi 

stv £«t^#X*«^LT^S*lS«, C 5 L 

*-aWix*titetf*5*v\ .Mimic. *^w©^ffi 

[0 0 07.]'-*JB»c***tt(^||U^tt*ttv 

-*-c t -eft*. cfttcttU JifBCJRSItfFK: *tiffv 
M6#x*mLTffrr*Xs.mk. ax****,- 

»MT; S7t»H»c<J;t)ff^*Cl.tT^t) v b 
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#X&8^Bfc*tf*)fif»©&'t\ g|S#Wlc, ftHWX 

ttr. S7niffK:«a&*nfeji7n^x©si»^fcs^ 

[0 0 0 8] S7C?!«cfetfS8Atlft©ffiffil{btt!$fc$ 
•W*fe*fc, ±E©jl7t#X© 1 SP)b^B7C«©ai@JH 

©sn 1 sp#© 1 »c»oTfliaj»te'»*sn^» 

J6£> ±IB©3S7C«*^ffl*±E©a7E^XA^^fc 

ag±**v t©as#x©»#w«j»c,fc 
Decstia.aTctc^v^cs^xh^flswiasa 

^*fflv>T»»^Xft:*©iBR^*5ffX©«il6«S«k:ft 

[0 0 0 9] jl7cffKH3ti->TBEC#«>K:^l«:ja7C*n 
TVSfWBfctt, ff*L.<tt; »5W«c, S7E*OttH 

»«*nfc*mfcktfc*«urxft»ic«i6«n : *. e 

Si^nf£^xh*v «n*x{b»c*v^T, ^it^xfk 
SK:^«nSifflB3-^X»^-y FtSn-^XSS 
Ki:©H©IS«^ -Ofx h/< 

«fflv»r, i«ais«55/xrA^tT#«s?n 
[0 0 1 0] »$b.<a v 77-y^x©jiiptt, $RBfi' 

s?!e^75>y ^x© 1 as*, mmzmttmt 

«8ffllt5i:i: l t>K«X'r*Ci:tc«fe5fTten*. CC: 
»*l>.<«, Ej^tt feKSX*nft77'yfX 
A\ ffifil (»*t<ti 4mm 1 2.7mmOJB) fcb.' 
T.»A**V ?!8ffl^S£E (ff S L < « 2 mm 1 6 . 3 m 
m©H) ti:fcC«A*nfc77>y^x*M«»i:t-C 
#A*nS<, »fe»«E-LV«7E*»*ft»lCi 20©» 
«LT^LTEB*nftaSfl»(«Wt6tU •■ * j ©S 

7C^©W(Cffl&r SS 2 S7C^t«^tlv 2 Stc 

»^5taElF-T*«fjrtefl»«*i.* or 2 
[o o 1 1] -*^fc±5fti:**«3ffx*afflt*fe 

Bfii4 6 tf ; TSfffizm -imsc*™ t as©.®^©: 

'>4 < t 1 0©Jl7C^T?^#*^tC 
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•oo±iB©i!>fc < t fe 1 o©a7c#KiliAS*V C ©ffi 
B*? K*«hfcf*T?, 1tt«*P*&*6iB£tu Ml 

[0 0 1 2] *^e*StBte**OT«feab©7? 

>m», '>*< fct l ooaiaiF-k«ii^{t»»i:*« 

aess^f h fc, STc^xoft:*©^ i ax** Ft, a /o 
tcjp©*-??^* nfcwc*a«0fca©8 2 ass** 

Ft, IWI^XOfc»©S2^X^»htf±l2oa7BIF 
81t;tfXfldF©#K;J:T?AS. 'Mn&a, 

st» $ ft amftgmMt x 5 twc fc©»aj l p t * 
©, »aiP©*KX*» 1 **x^ hti\ .mmaziup 

#X#* h#±e©«0JWH»iF©+K:A»>, 2S2ftK! 
Fit* ttaJHEaFfc£**ftfc*#VS>K**it 

aft »S!lSfei:tf/tfcttB©B©S?-mK*X^ 



Co 0 1 3] »*t<tt, SSlsieSTC^ 
*>P.!IIsIS^^tt?^tte*iS^X^^ h©ff 

So »*L<-tt,-a7Bia«, STGiFft-e© 
teofig[HiM3S7tJSF«. *»)/j^^»t®a©Ta5i:, c© .. 
fre±9w©&fTgp#«, RSti*©^**!*, as*" 

X©ftJ6©Sg l #X^* Mi, B««QWJi«McA 
■ *b:CCT,-«UB, ±eo*HJKHIMW» P3SI 
&<DTm*ffi*., SS#X©ft&©#X#*htfC©T 

Co o 1 4j M®mmKm>*&7z-£t\rcffl&®%?c£ 
icmariitibtc; mhteBs, j£@b©«st?, 

iM(JB©?iE*T«»^Xft:*F©*lc:A««M#a»«:S-tf 

»*5n*.- •»* ivgnftic 2 o©ssiaiaa 

JEW «X»H©ij![n*iaK^UtEH.«*i'S 0 :« 

©fc*©M3 : «X^ Kftjfr7!/?9 K««SBfr, 
Sftii>> c 0jWxrf?f^ilfcin^®i:©*HWi3ii. 
. ©&t v : j-te©'>%< 1 1 1 •^©^^©'t'CA 5 # 

... fKNM^iiSS?* Ftf; tell^l^©*KXD\. J83I 50 
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■7apfc»Au Em?*)*? h<tzmt)\ wm&e<d 

^l^37S7t^©STEBSn5 (03 #88) . 
[0 0 15] 

[HffifiW WT/^tf©0B£#^LT*?gSB£3O© 

75* *X*M*A*«i, SA^h3* 
fl-LT*IMF 1 0+fc, ttHMfflF 2 (TMff) ©&S-? 

T-feSo. iSjp©i5tcts«-snftsiiii^^jp i ©±4g 

T% ^^©^T'^Sft^gtfp 1 *»6HJT^< #X 

^x}ff^^^n^4 t^y^a V^TXif^B* 
^©*fx}f 5 4NH*fc#x»tt*^ h 6 fciloT 

SPtHSnS. C*l5©#X«, 8OO0kJ/Nm 3 © 

a n y — e* *> osaKA-swiffi #x t l t, © @ 

[0 0 16] S!®/f ^f&*p 1 c^3^ ^ ^T^^nft^SA 
«as*r*h7«H/r, RWCfiHJWFkLT 
Stf*tXftS7Lr8ti:ats A¥*\ a7E^8T'^C 

STcstiSo ffiiiBiSTcjtPSfcfev-r^jSsnftx^y 

-fyfx *M/C (tt3S©^fJJg^*M^to 

c -e, x4?^y«a, jut* xft^ i o ©*fc, mma 
x<\ffi<o#icmf<anttim'<y fin. n©is$r-^ 

©iS?-p#A*ti5 0 jSHKtfXfcjFtt,. 5J^©ft»©'> 

i*©«efe^ m 1 1, K^wax©fti& 

CO 0 17] »»«Xfl;^«, HJfe^y F I , *©±tc 
fflBf Sffin-i'XSftiii^'y F I U ««©±lctt|»r* 
ffltffln-^XMi^-y Fl I l**rHi..feJilc|t»r*ffl 
BI-VKJ:»)»j»*ti*. ^fSt^Xfk^l 0teT> C©Jg 
tt^X{b»©TT?, i^ffliSBftl 3 t«ftX5^1 4fl^R 

■pa, a7c*x«, ^ms* t K^&wax t 5 

C©S5taX{i, SjfEBi^-y ■FMIOJtCMffllVie-. 
ft t D , . **X^* F 1 7 «9 0 , ^H&5K^©Jg«© 

asiiaaTc^ 8.©Rai^«sftf*{t8Pp3iens. nai^ 

f»*M*«««, 3?X»EJ£=1 9 fcJ&jgU 1 8 ¥ 

*b^i»wy f 1 8 ..-gbeho.. mgtrimkm 
^gp©^2i%/r.t>T«*&*ns, : '..*.' 

. [0 0 18] ^SfcHttSffti, ffiEIBrt^jWB«JSK: 
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©9rtn^4CT, B»Dg2 4%<Ix.;tfX#EJi;l 9© 
T£KBSnare!ti#§fgSS#2 3©4ncAS. C©ft 

[0 0 19] #X#6BJK 1 .9©RB&Jg#©fti&> ES* 

«, #x#geiei 9-p©ggp*jisic:BBH-r«ct(c<t 
5. rtgr?fSBi-*isisjitf£/££tt, #xa 

fi«, *^©;£;WIfflT?.J:9A#i\, C©S©S£[IIJI© 

[ 0 0 2 0 ] JgBBTcfl 3 1 0 1 SP03i7C^Xtt, 

B£ttft#XM#SB2 6tC*^Ti$;iPS*U ffifg«2 
7 tXXP? F 2 8 *^rLT, ®WiXXittP 1 OfrBffl 

sisnfc^ lgposTc^rxa, ^^mcj:?)^? 

tl5jffX^^®2 2fc:»LT, fiHlBS7yF8©RB 
#gSgB#2 3£Bt£o 

[0 0 2 1] #X:?*F3 0£:ffLTS!lH]Jli§7yp8fr 
SOTBjtf:, BS*'* F 3 2 i: N 2 * Wx. *$3 3Z1> 30 

LT> *gi&#x{t#5 i o<D*fc v a(r@^>y H I o± 

[0 0 2 2] B7tiF8fr5>UjT< S8B#«fcBftSftfe 
WcfXtt, #X^F3 0*ftLT v SSBB5?S&^l 
KA5<, LfrU C©B7tJ!fX© 1 »«, *M^3 4rt 

BB^r;tfX*#*&TS2-* F 3 5 *<A*o 

100 2 3] ^±fcS7c^nfcS6A^!Ko i mm 

■J8&7iJF8frt>v >"-<7 3 6 Y 3 7 

BttttT. .*B^y F 1 •.80WSt»3l«t«S'*U- #$L 40 
< * a > 3 1 Ave, < &mm ttt>K, N2 

^^1*^3 3fcftLT, ■ -Blfcjjf-XftjP 1 OK, Stf 
S^:»y .K I <D±W<DM1£X'&kl£*lZi\ ft®&mz 

ttSS, iJSSPiPSH (Schleusensystem) ,3.9 

K3.8^1rbTv a^X*tt@«KBIF8 R: 

'2 ofciibXx gAsn** mbsi 

'.MPS 9 tt, : £ ft; $ fctt££fc BTuSttfc 

." WNofttet» iHSOJiaSy* F 3 2 v 3 7'tfeRU6ft 
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[0024] Hi-fcsr^yhtt, pmicttv'-ttTic 

. -v 0. 0 4 4mm=»2 OX 
0. 044~ 6.3 mm=!»7 0X 
6. 3 ~12. 7 mm=»l OX 

&ny<-<i'©ii£<-w F*fflu*r«A«n*.- fW» 1 
t% «K«BS£W±x B@»»2tefel->Ttt8 5 0lC(0aS 
teW»*tU 'BB»T?**tf* aKttBBBOftftte'!' 

-x^^hS-e^wtiSTc^nSc. c©*bb7cB8 

©/£#>£, ^|^pl1?fflV^tl5jl7t^X« v +#&i§ 
7C^*#SftJ6Kv ^4<tfe2 5%<DCOi:H2&-& 

7G*nft±E<D«DMSC5«, »*-L<tta*CJ:5, M 
7aP80*OBHB*fttta6Br<y KNlWi*. Sfflffi 

taajisftttiiB^v ft?, ^8 5 o^ccae-e 

F e|9*gt$t?At<a7c*nao i!OS7t;jiST% B 
7C*rX«'>% < t tm 6 8 %<0 C 0 + Hz b 

[0 0 2 5] Btc*p8T*«, «BII8£B©X*y-r::yy 
aWftJtU 0. ^mmAD/hSl/^tts Btc^XIcJ: 
DB7t:'y--i'i'nV3 1 O^teAnsnSo BTt^-l'i'n 
> 3 ltv.O. 2 mm* 5/h*V>aDffl«?B0^4B7C 
*V ^^n>5!&ll{i:J:!3, Hf**»BL-33iBs:*.- 
PUJ7-i»3 6*fflV>TB7aP.8©BBB 1 8A^Sftll 
Shfe; S©J:»)/h*v^Hf*gi5^±, *rxjgBS{Wpl O 
C, )tB^li5^fi3 9*^LTffi^*^XOP)?#ii* 
fficDHi&e, N2-<y^xi'^3 3%fflV>T, B7U^ 
^n>3 1 Kfel^T»B**iftBai8E5fckt.tfltt&* 

[0 0 2 6] B7aP'80<J:t)fi^6l5»fre>©J:t)fflV»B 
■♦WWM*-, 85SBB«B3 9*/|-bT, N2-r> 

5?x»#9*bvt, $ftti. s^sfffi^ffiv^r, mm 

tfXffclPl 0©ef».Cv BBn-irxBBfti^y Fill© 
BBC» ^tiSA^n, f *t>^, BA'sti** 
^ n y 2 5 "P»B* tlft^X F (iK F etC «*tr) 
tt, BBsJfXfbjP 1 0 WB3-7* HI I 
IfcMar^XMHb** Fl l'fcOB©fRBfc; N2^> 
S^i»^ 2 9*fflV^T. BB^X F/^--t«:ffl 

V^T;. S5SPIS^H3 9%^-l>T«»&?nSo ^fiWO^ 

^XtLr.tt, fiVMK^tbT, »$U<«4mmf:. 
1 Z^mmOMK^^iriB^S^-rsB^ 5: 
R©iiK 1 1 UT, BA*tl, BBiW^fcfcTV 
ff.S V < « 2 mm k 6. 3 mm©tt fc^f 
ftfStt?^ BBaS503iB3^.UT, »AS*1 . 

[00 2 7] 02 K^tt5^7Vhfti, <t Ug^B 



-6- 



(7) 



^58^6-3 4 09 0 9 



11 

mtoitmz*zwmmKtti,x< swam* 

ft eft/ 3 1' *fl§;L3li2© &g£5(£§l3 

o) sii5ias7aF8' ««, ^iS7tjtp8tcii?ij{c-r*b 

feVVCft-Xft-i' H9»fc*'-e3l7C«*U jfl l JStc^ 8 

■p'F-eamttTaTci.n*. cos^, ^23^ 

8 • ©JBUJI 1 8.' *^^tH7-A 3 6' *ffl^"»TW« 
•ftfcH#»#B. »2«aP8 , .OTiHWtt»SO*!) 
8vWttt&2: irfcfc, t)« l Stc^s©* 

C &A2ft3„ S2S7C^ftn>3 r fc.T»li* 
*iftftflttEH\ £ 1 fc^-f>n>3 1 CTiMISh 

[0 0 2 8] 2ffOttlSIJKV^8,-8' t 2 
W»ny3 1, 3 1' fc*JBV\fcfc«, SHE*. 

©fca&CgAfc^ttStfXjg^tt, 
.3y^l/y*4 0*ifT, (2HftE*lcStlSo CCD 
^2S7E-9-l'ftD>'3 1' frt><DfiX&, #Xif 
if SI 4 lfcfet<>T»»tSn5 0 LfrU *©&T- 

a, #x©^#«fcs&n (fl-gw&Btfxfe tr^ft h 4 

2*r3IoTSItffiStt3g|5#) ©*#ffiRI2*l, MSM 
4 3fcfe^T^fth 4 4.*aoTttl&*tl*W8*fr3!f 

co 0 2 9] tHe^TO&nftffiMaftflisttJitfx 
«tn©4«©«:«>cflefflT»#*o ®3(ca^.n5*siw 

SB 4 5 i:$J 8 5 0 "CnO^ flMnftV 4 6 ©«T», «T 
©.fc^fC, j^tfXfcLTffffifflSftSo 

»3S7t*nSr, ^*<fct.io©a7c^8*^©^(u 

S7C^nrcli?gS^i:i§7c^i'ny3 lfrS©sS£fc 

ffl7E«nfcft?ffl!»fi, *n ; enN2-i'y^xftft3 3 
^A/^*-4 2K»)ctmsnso c©ftfc 

»7^8©TflHB«fr&« 
A^>*- 4 7 K!*i#fcB££ D£At?**„ c©& 
Tf, iK)9 2 %©&JS{fcgi5#£/!>%< tt, 7 5 0>C©Sa 
**£C»ic* hfcfMIIEStt* ftfric J: »>', M 

;l/^Uft>y b/UX4 9KB-r$ 0 

[0 0 3 0] ttTOW-ptt, 0 1 ~H3tejRSnfe«JII 

twcjj'sy^v^^i^iur^e.nft, ♦same*** 

&©«SWfc#14fVft^i6P>ns.. uToa i 
4ii, 5fe©fi2^«fffl, K&OifW, 



72 



C 7 7 %' 

H 4.5% 

N 1.8% 

0 .7.6% 
S 0. 5% 
K 9.1% 

10 Cfi« 6 1.5% 
[0 0 3 1] 

[«2] *2 8£E#tfr GUftffitf)' 

Fe 6 2.8 4% 

FeiOs 87.7 % 

CaO 0.7 3% 

MgO 0. 4 4% 

S I Oj 6.5 3% 

AI2O3 0.4 9% 

MnO 0.15% 

20 mkffli 0.08% 
2 % 

[0 0 3 2] 

S3] S3 fftNM£5©tt?S»ff 

+ 1 Omm 0 % 

1 0~6mm 5.8% 
6~2mm 4 4. 0% 
2~0. 6 3mm 2 9.6% 
0. 6 3-0.1 2 5mm 1 3. 0% 
~0. 1 2 5mm 7.6% 

30 K4]^4 75<yftx <M&amw- 

CaO 45.2% 

MgO 9. 3% 

S 1 Or 1.2% 

A I2O3 0. 7 % 

MnO 0. 6% 

F e2 O3 2. 3% 

MtVClSlfZWi 3 9.1% 
[0 0 3 3] HlK^LfcT^VhCteVvt, 42h> 

©4Bft/^w©^*©fci6K s 4 2 Yyo>mfc/nmft 

40 2 9.00 0 Nm J ©02/«ffS*fflV>T^X{tSnS. 

ftx©mg« 1 4 h^/^HT^So iat«nft«aft 

[*5]«5 tm<Dl&ft 

C 4.2% 

SI 0. 4% 

P 0. 0 7 % 

. Mn .' 0.-2 2% 

S 0.0 4 % 
SO [0 0 3 4]>gPffiffl*fXtt; 8 7 , 



(8) 



1fBS¥6-3 4 09 09 



13 



14 



0 0 0 Nm 3 /BSRST'»£U *©#:fftffitt»6 fc^f 

CO 3 6.1% 

COz 26.9 % 

Hi 1.6.4 % 

H2O 1.5 % 

N2 + A r 18.1 % 

CH4 1 % 

H2S 0.0 2% 10 

*nU-fiI 6 7 80kJ/Nm 3 . 

[0035] tbic, mic&z%k-77>rv mvwm 
<DtctbKim%mmfix<Dmte. 36,000 Nmv 

BIHT35'*. W&vfrv h<DZ$>?mt. 317 E^f 

[*7] *7 X#^>-&©ffi# 

&jg{btl 9 2 % 

C 1 % 20 

S 0.01% 
P 0.03% 

[0036] m=?>rv hsm&m^yyfrzon® 

&#:tfX©fif;i\ 7 9,O0 0NmVfflTS0> *© 
##rfil«^ 8 £ jjVr £ *5 D T*&3„ 
[*8] S8 #X*iJffl:*fX©fig# 
CO 2 1.6% 

CO2 4 4. 1 % 

H2 1 0. 6 % 

H2O 2.8 % 30 

N2 + A r 19.9 % 

CH4 1 % 

APU-i 4200kJ/Nm 3 

[0037] im77yht®77>rvvmm77 

KitfflT^ > K©&©fl.g&<£ffl#Xti, 1 4 5 MW©& 
[0 0 3 8] 



^©sfrmcfc^T, mmztiZo erne**), 

n«, cosTc^ffi^r^s. 
[0039] *^td;5^js<D^n.^tt, mm 

ZCtt!&%„ #?^c<fc5#X»©tiS©S!&m«, ^ 

r-feo, Lfc*^T, S7t^xo#^mw*f"Jffl*^i 

[0®©ffi*fcSil8] 

[01] ^WcAS^^h^loSISfi^l*^ 
[02] *f£Wfc.kS75yh©fll2©^0!|;£05£ 
[03] *^WC,J:«7'5>'h©^3©||S6^0S 

[^©SJsii] 

l-WaP, 2 3-"1SM&5gA2'* 
K 6 -tfX^K 7 -SlJfi^^h, 8, 
8' -jStcR 9--ESSMf«ga!:5^K 10-ttM 
#X{b*p, IK 12 K-' 13-m 
1 4- -X5^ 14, 1 5"-*-y^ 17-Bl^fX 
18, 18' -5l7t# :'0KflUI)\ 1 9-R 
*4ttE*fMh 2 3-£7C^©T<RIS1tfh • 2 5 
•{?nx 2 9WVi>x**, 3 0-#X^K 
3 l-JRt^i'DVv 3 3"H"^i>^ 3 6 -- 

nmmm^m. 3 7~tm?tv, 39-mmmw 

4 5 •#X»#gH> 4 6-Mftm 4 

8, 4 9 ••Ett-^y^'f hft^a, 1, 1 u 11 1> iv 
■■■mmxxm. i-i^'jk, 11 -faun** x 
m.mt<v k, in- •ffl3-^xati6fb'<^K„ 



(10) 



ttH¥6.-3 4 09 09 



(71)fflKA 593194731 

y?7s h o Til • ^-rx^x • 7>K • f 
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of Industrial Scien 
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on 



*-Xh'J7> 7 4060U:*yfV> 

(72)«WS W^X'Tn^nx 

t-XhU.7s 7 4020U V^, >7^ 

y^jL fe30# 

C72)589!# 3A^X->i^ 

*-XMJ7, 7 4040»J>^, 

fe8# 

(72)«BB# 7*4-2- - 9 s*}H 

*-XhU7, 7 4501/Y*-7x 

C72)5»H# ^VXf>f7>-^ 

*-XHJ7, 7 4600^x;VX, i/z. 



imBl ¥*£l 3^8^2 83 (2 0 0 1. 8. 2 8) 



1WB¥6-3 4 09 09 
[&B8B] ¥<«6£l 2£13B (1 9 94. 1 2. 1 3) 

^mmM6-3 \ 1 o 

[tillf»9] 1#P¥5-26 34 1 3 
[ffl£1#ll#3Ilii7JK] 

C21B 13/00 101 
CF II 

C21B 13/00 101 

BlffiB] ¥$1 2^1 0^2 3 B (2 0 0 0. 1 0. 

2 3) 

HMttfiE 1 ] 

[#«!SiE2] 
MjE3ft**t«] HOTS 

MEMSl 

Dttftin (a) «SSEi:75-y*Xi:fre>% 
(b) WftS«ft«X*K*a7£»IRc4Bl/'>T»Eb:. 

f y ft, ( c ) >^«*aas ts?*ti-##x© 

(d) ■ ^*X*«Wa©^*nfc«X«Ili:fifl5L 
TJMWWaarx**** 5Xr? 

(e) *MM6ffl#***owrx?y.:*.ka»6a*, 

c t ip *>>« 2 95»%jfKbu msne 

. £2HJ#<D l8B*jl7c»Ojl!g«i»J TCQTSBtfett* 
i5#*\ . Ii^C5B7c»K«»&^ ntSfcllJf *4lS L> . m 



»»*XtLT, »t»te«»**l/fc±BO«7ctf 
CMS* 3 ] m*g 2 KtBK*nfc«JtSK: fe^r, 

* u >KWtttttitmjZitxa!>n 1 as#© i 
01*54] ^*«i*^lf^S3S-eov>-fti*>© 

inxm 5 ] m#k i ^ 591*5 4 * -M>t y**ijW!> 

ai*a6] w*fii*>e.ii*sJ4t-e©v>^*i)b>© 
m*fiii:e«*nft«BK*fc*v^T, sambo 1 as. 

03*5 7] If *5 6-KB«*'nfcttlttte*V , T» 
08*5 8] if *5 6 £ fctt|f*5 7 CKRSftfeS 



m?m 1 01 raw Ktzmnmrnias^ 

T, 5^££UcSA£nfc±tE©75y*Xtf> TO 

cw«« 1 1 ] m$m. i 'freuMta i o s-eov-f n 
*uj*3Bt*x«', ««i«K5©«tncD55riSit«.i ja7c» 

So 

#X©«^T*X#:/^H«LT»7EtfX*&J* 

WEofteiBaTcJPcfe^T^^nfcx^v^*,. 

S5f2©i8liS^X{fc^©t5E©giJil^>>* PfcttEOitt*- 

flOEOS i #X#* Hi. toft'ia**? h*^>f 
* n>.^TlOE©«HiW»^©TOte A 5 , *©* 
2$Wft#* h*W-<^o>©IOTf5M6bT, JVl-#tt 
9? VS. D*V^/!/T»«lfB©«iiJia5£^^;S.C 

Ca*«l : 33 W:R5tl 2£fi«2ftfc7 i 7:>'Mc*5 
l^T, Hft ffil9JnBjGi^'6ttlBlJnHNW>S ; 

. immi 43 mnii 2 1 3-ee**- 



», nttKo^Kftttx.. &7c#x©fci&©sg 1 #x^ 

77>ho 

-am 1 5] m&m 1 2 a^ihsh 1 4 s?©^? 
n^©»*«ce«s titcf^yv e*j^t, ±e©s 
H*WMiip««ra««©T«««*» S7t^x©r=j&©M 
2 tfx^* h*«c©T*ci£Ty««-&ft* c t «mt& 

fS77yho 

araii 1 6] m*m 1 2 *^w*a 1 5 t-ewr 

n*»©»*Sfcffi**n&75Vhf<:*^T, ttgUIS 

jaw*, ftHiojre-e* iKam»ti]#«t*ft*, J&3 

[1S*E 17] ffcfcg 1 2 ft> & M*£ 1 6 $ "WOk-vf 
WM£«IE3] 

[*IIEttitfSB£] 0 0 0 4 
HIIE&ia g£ 
[*§IErt&] 
[0 0 0 4] 

^Bii^tfca»iMaBue^«»©iS!5iftti:fe^T, 

iLM&Rtt, ^ft<kfelO©iS7C»tfeV>TSI@«j56 
E«t$tt&EX#y^lfcKS7u2*V t©X#i^78tf 
»IWXft«T««a*fc«*^»X©«IM)T-«» 

■«*v c o t H2*$t?^xA^fie$n, c©4«* 

nfctfxtf, ±fE©S7E«E£ASn, *c-i?£fS2 
ft, flmWBtfxi: lt«& ms*i}iHI#e«»*tt 

RI4S»©*|JKitt, (a) »l£5i:75'y*Xi:fr 

^r«Xr>y7k, (b) ■*«*nfc»k*fl««7t 
^Ci3^ra7cLT, X*>^^St«:^#SXr•y7fc> 
( c ) X#:/5?8*£jRfcKjR^#X©#ft©T-e 
'ttM.U CO i H2*-&ty3S7n^X*4filtf axr<y 7 
(dJ.il^^X^IBC^Stlfe^WRkSlS 

u rmm nx^m* xf <y 7i: , ( e % nss 
mmzzmmzTvJtfrZitz* ccv< tots 

is^-rs c ai * bai2ffi#*itKfcU #ft«n^^2. 

: W»© I «*as*©ffiia»i V 7©1?»Ei3tti<<^ 



-2- 



BM£ffIE4] 

mmtmmBZi oon 
mmtim mm 

mwammsz) 0012 
ffijExmi mm 

[0012] *ftwK&z®mam£fcimmmmmm 

TC^tv »^-y F£@£-<-j> Ffcfctfl^ gftfettfc 

xfc^t-sMfctfxfb*^ iuie©fiiiHiia7c^©± 

»EE»£ft,' S^tfXfcgA^HtSJfcLTfl-SPffiJf 

fr5WE©*iaiDia7aiPK:a76^x««iw-*» 1 #x 



h fc, ttBJI3l7^&lineottlBUHHmiP<N 

C*, IMB©» l #X#* htt, fOSglSMB^htf 
*<p«2iM6^h*^-<^n>OWl?»ttLT, £ 

So 

BM3BSIE6] 
MiEttft«*&] am* 
MjE*ttM(g«] 0 0 14 
[*§£££] 

[0 0 14] MJM7^5ra?nfe1ftM«ftft& 

fcSfm-rsrcJ&fc, ffi®«H7cjtF«, teEHosra-e, 

86»«<D»S?»M*X{tJF<D«f K A* «Sf#8fc: £ T? 

raw* ^ma&HtfAesNRLTEiisns. 



